Microvascular reactivity of the myopathic Syrian hamster cremaster muscle.
The myopathic Syrian hamster is a genetic model of congestive heart failure that exhibits focal myocytolytic necrosis in both heart and skeletal muscle. Previous investigations of microvascular morphology in heart and skeletal muscle have shown severe arteriolar constrictions without fixed anatomical vessel lesions. This study tested the hypothesis that these constrictions indicate a hyperreactivity of the myopathic microvasculature in vivo and that the reactivity corresponds to the developmental course of myocyte pathology. The microcirculation of the cremaster muscle was studied in eight myopathic and six control hamsters in the active stage of necrosis (39-81 days of age) and five myopathic and six control hamsters in the later stage of muscle healing (150-213 days of age). The internal diameter of second order arterioles was measured during topically applied noradrenaline. The myopathic arterioles of the younger group constricted at significantly lower concentrations of noradrenaline (p less than 0.01) and constricted to 35-50% of their resting internal diameter over a narrower range of noradrenaline (p less than 0.01). This indicated both a reduced threshold to noradrenaline and an enhanced response to the agonist. Active myocytolytic necrosis was found in the contralateral cremaster muscle of each myopathic hamster. The older myopathic and control hamsters showed no significant differences in arteriolar responsiveness to applied noradrenaline and no active necrosis. These results indicate a relation between a hyperreactive microvasculature and active necrosis and a normal reacting microvasculature and diminished necrosis in the two phases of the disease. Thus a general correspondence between vascular responsiveness and myocyte pathology exists in this model of heart failure and muscular dystrophy.